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Parameters for the continuous curve is V½ = 40 mV and s = 7.5 mV. The factor 0.5 is to transform oocyte data at 100 μm to CHO cells at 10 μM. Fig. S5 . Comparison of the efficacy of the compounds to increase the current in BK-cells versus to induce a shift of the voltage dependence of activation for the 3R Shaker channel. Data for BK channels from Cui et al. (2010) . Error bars indicate SEM (n = [4] [5] [6] [7] [8] . Table S1 | Summary of data for compounds tested on the 3R Shaker channel expressed in oocytes. C7, C11, C12, C13 and C14 have side chains according to Figure 3 in the main article. Abbreviations for side chain 12 for compounds 7-12: A = -O-CH2-CH2-CH2-C6H5; B = -O-CH2-C6H5; C = -O-CH2-CH=CH2. Shift is the shift along the voltage axis in mV. (1R,4aS,9S,10aR)-7-isopropyl-9-methoxy-1,4a-dimethyl -1,2,3,4,4a,9,10, 2, 146.4, 135.3, 126.1, 125.8, 124.0, 78.5, 55.3, 47.3, 43.0, 38.1, 37.4, 36.8, 33.8, 27.7, 25.4, 24.3, 24.0, 18.5, 16.4 
Synthesis of compound 20
(1R,4aS,10aR)-5-chloro-7-isopropyl-9-(methoxyimino)-1,4a-dimethyl- 1,2,3,4,4a,9,10, 154.6, 147.8, 143.6, 132.7, 131.8, 131.7, 122.1, 62.3, 47.3, 42.6, 40.2, 36.8, 36.3, 33.3, 23.9, 23.5, 18.8, 18.4, 16.7 
Synthesis of compound 21
(1R,4aS,10aR)-9-((allyloxy)imino)-5-chloro-7-isopropyl-1,4a-dimethyl- 1,2,3,4,4a,9,10, 1, 154.8, 147.8, 143.6, 134.7, 132.8, 132.8, 132.7, 122.2, 117.5, 75.5, 47.2, 42.7, 40.2, 36.8, 33.3, 24.0, 23.9, 23.5, 18.8, 18.4, 16.7. HRMS calculated mass: 404.1993 1, 154.8, 147.8, 143.6, 134.7, 132.8, 132.8, 132.7, 122.2, 117.5, 75.5, 47.2, 42.7, 40.2, 36.8, 33.3, 24.0, 23.9, 23.5, 18.8, 18.4, 16.7. HRMS calculated mass: 404. [M+H], 406.1967 1, 154.8, 147.8, 143.6, 134.7, 132.8, 132.8, 132.7, 122.2, 117.5, 75.5, 47.2, 42.7, 40.2, 36.8, 33.3, 24.0, 23.9, 23.5, 18.8, 18.4, 16.7. HRMS calculated mass: 404. [M+H+2], measured: 404.1987 1, 154.8, 147.8, 143.6, 134.7, 132.8, 132.8, 132.7, 122.2, 117.5, 75.5, 47.2, 42.7, 40.2, 36.8, 33.3, 24.0, 23.9, 23.5, 18.8, 18.4, 16.7. HRMS calculated mass: 404. [M+H], 406.1968 .
Synthesis of compound 22
Supplementary Scheme 11. Synthesis of compound 22.
Step 1. Amination The reaction mixture of DHAA (400.0 mg, 1.331 mMol) and 183 uL 65% HNO3 (167.8, 1.663 mMol) in 8.0 mL Ac2O was stirred at rt overnight, it's fully conversed according to crude HNMR, concentrated to give a raw product for next step without further purification.
To the resulted crude product added Zn powder (402.0 mg, 6.149 mMol), 20 mL THF/MeOH (1:1) and 5.0 mL saturated NH4Cl aqueous solution, the mixture was stirred at rt for 6 h, full conversion was almost achieved, another 1.0 mL saturated NH4Cl aqueous solution was added and stirred at rt overnight. Concentrated and 15 mL DCM followed by 15 mL saturated NH4Cl aqueous solution was added. Dissolved the excess Zn powder with 2N HCl carefully, and then adjusted PH to 6-7 with 1M NaOH aqueous solution. The organic layer was separated, and then the water layer was extracted with DCM 15 mL x 2. The organic layers were combined and concentrated, purified on silica gel with 30-70% EtOAc/nheptane/HCOOH (30:70:0.1 to 70:30:0.1) and preparative HPLC (20-90% acetonitrile in water, 10mM NH4OAc) to give compound 80 (106.9 mg, 25% yield 
Step2 Chlorination
The reaction mixture of 80 (153.0 mg, 0.485 mMol), N-chlorosuccinimide (66.1 mg, 0.495 mMol) in 2 mL DMF was heated under microwave irradiation at 75°C for 30 min, then purified directly on silica gel without concentration or extraction with EtOAc/n-heptane (30:70 to 50:50) three times to give product 81 (44.0 mg, 26% yield), containing small amount of impurities, which was difficult to be removed. The product was then used without further purification in next step.
Step 3. De-amination (1R,4aS,10aR)-5-chloro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (22): To the compound 81 (39.8 mg, 0.114 mMol) from last step in 5 mL THF added 342 uL 1N HCl followed by NaNO2 (15.7 mg, 0.227 mMol) at 0°C, the mixture was stirred at 0°C until started material disappeared. The freshly prepared solution of NaCNBH3 (71.6 mg, 1.14 mMol) in 1.14 mL water was added to the mixture at 0°C. The temperature was allowed to warm up to room temperature and stirred overnight. About 10 mL DCM was added and the organic layer was separated and concentrated, purified on silica gel with EtOAc/n-heptane/HCOOH (30:70:0.1) to give compound 22 (15.8 mg, 41% yield). The structure was also confirmed with 1D and 2D-NMR. 
Synthesis of compound 23
(1R,4aS,10aR)-6-fluoro-7-isopropyl-9-(methoxyimino)-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (23) 2, 46.3, 41.6, 37.3, 37.1, 36.6, 27.6, 24.2, 22.8, 22.7, 22.6, 18.1, 16.5. 19 
Synthesis of compound 24
(1R,4aS,10aR)-9-((allyloxy)imino)-6-fluoro-7-isopropyl-1,4a-dimethyl-1,2,3,4,
Synthesis of compounds 26 and 48
Supplementary Scheme 10. Synthesis of compounds 26 and 48. (1R,4aS,10aR )-6-fluoro-7-isopropyl-1,4a-dimethyl-9-oxo-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (26) 2, 42.8, 38.8, 37.5, 36.7, 26.8, 23.7, 22.7, 22.5, 18.2, 16.4. 19 5, 43.8, 37.7, 37.6, 37.1, 36.6, 27.1, 23.6, 22.6, 22.5, 18.2, 16.3. 19 
Synthesis of compound 27
(1R,4aS,10aR)-6-chloro-7-isopropyl-9-methoxyimino-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (27) 5, 153.3, 149.7, 143.5, 135.0, 128.1, 124.2, 122.9, 62.3, 46.3, 41.5, 37.3, 37.1, 36.6, 30.2, 24.2, 22.9, 22.8, 22.7, 18.1, 16.5 [M+H+2] .
Synthesis of compound 28
(1R,4aS,10aR)-9-((allyloxy)imino)-6-chloro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (28) 5, 149.7, 143.5, 135.0, 134.7, 128.2, 122.9, 117.6, 75.5, 46.3, 41.5, 37.3, 37.1, 36.6, 30.2, 24.3, 22.9, 22.8, 22.7, 18.1, 16.5. HRMS calculated mass: 404.1993 5, 149.7, 143.5, 135.0, 134.7, 128.2, 122.9, 117.6, 75.5, 46.3, 41.5, 37.3, 37.1, 36.6, 30.2, 24.3, 22.9, 22.8, 22.7, 18.1, 16.5. HRMS calculated mass: 404. [M+H], 406.1967 5, 149.7, 143.5, 135.0, 134.7, 128.2, 122.9, 117.6, 75.5, 46.3, 41.5, 37.3, 37.1, 36.6, 30.2, 24.3, 22.9, 22.8, 22.7, 18.1, 16.5. HRMS calculated mass: 404. [M+H+2], measured: 404.1987 [M+H], 406.1968 [M+H+2] .
Synthesis of compounds 29 and 51:
Supplemetary Scheme 4. Synthesis of compounds 29 and 51.
(1R,4aS,10aR)-6-chloro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (29) 5, 148.4, 142.6, 133.8, 130.8, 127.2, 125.3, 47.5, 44.4, 37.9, 37.1, 36.8, 29.8, 29.6, 25.1, 22.9, 22.8, 21.7, 18.5, 16 2, 155.8, 150.6, 144.1, 136.4, 126.4, 124.6, 123.4, 46.1, 41.4, 37.1, 36.8, 30.1, 24.5, 22.9, 22.7, 22.6, 18.1, 16.6 
Synthesis of compound 32
(1R,4aS,10aR)-9-((benzyloxy)imino)-6-chloro-7-isopropyl-1,4a-dimethyl- 1,2,3,4,4a,9,10, 7, 153.7, 149.7, 143.4, 138.2, 135.0, 128.5, 128.4, 128.2, 127.9, 124.2, 123.0, 76.5, 46.3, 41.5, 37.3, 37.1, 36.6, 30.1, 24.4, 22.9, 22.8, 22.7, 18.1, 16.5. HRMS calculated mass: 454.2149 [M+H] , 456.2120 [M+H+2] , measured: 454.2143 [M+H] , 456.2128 [M+H+2] .
Synthesis of compound 33
(1R,4aS,10aR)-6-bromo-7-isopropyl-9-(methoxyimino) -1,4a-dimethyl-1,2,3,4,4a,9,10, 9, 153.4, 149.9, 145.2, 128.8, 127.5, 126.2, 122.8, 62.3, 46.3, 41.4, 37.3, 37.1, 36.6, 32.8, 24.2, 23.0, 22.9, 18.1, 16.5 .
Synthesis of compound 34
(1R,4aS,10aR)-6-bromo-9-((allyloxy)imino)-7-isopropyl-1,4a-dimethyl- 1,2,3,4,4a,9,10, 1, 153.5, 149.9, 134.7, 128.9, 127.5, 126.1, 122.9, 117.6, 75.6, 46.2, 41.6, 37.3, 37.2, 36.6, 32.8, 24.3, 23.0, 22.9, 18.1, 16.5 .
Synthesis of compound 35
Supplementary Scheme 6. Synthesis of compound 35. (1R,4aS,10aR )-6-bromo-7-isopropyl-1,4a-dimethyl- 1,2,3,4,4a,9,10, 4, 148.9, 144.2, 134.6, 128.6, 127.3, 121.6, 47.5, 44.4, 37.9, 37.1, 36.8, 32.5, 29.6, 25.1, 23.1, 22.9, 21.7, 18.5, 16.3 .
Synthesis of compound 36
(1R,4aS,10aR)-6-bromo-9-(hydroxyimino)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (36): Followed the general procedure B, ketone 37 (14.0 mg, 0.036 mMol), hydroxylamine hydrochloride (4.9 mg, 0.071 mMol) and pyridine (5.9 mg, 0.075 mMol) were used and product 36 (9. 1, 155.8, 150.8, 145.7, 128.0, 127.5, 123.2, 46.1, 41.5, 37.2, 36.8, 32.8, 24.5, 23.0, 22.9, 22.8, 18.1, 16.6 .
Synthesis of compound 37
(1R,4aS,10aR)-6-bromo-7-isopropyl-9-oxo-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (37): Followed the general procedure A, compound 35 (222.0 mg, 0.585 mMol) and CrO3 (70.2 mg, 0.702 mMol) were used as started material, the mixture was heated at 50°C for 3h, purified and compound 37 was got (118.0 mg, yield 51% 182.9, 154.0, 146.0, 131.7, 130.2, 128.4, 125.9, 46.5, 43.6, 37.8, 37.4, 37.1, 36.6, 32.8, 23.7, 22.9, 22.7, 18.1, 16.3 .
Synthesis of compound 38
(1R,4aS,10aR)-9-((benzyloxy)imino)-6-bromo-7-isopropyl-1,4a-dimethyl- 1,2,3,4,4a,9,10, 35 (s, 3H ), 1.26 (d, J = 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 1.10 (s, 3H). 13 C (75 MHz, CDCl3) δ 183. 1, 153.8, 149.9, 145.1, 138.2, 128.8, 128.5, 128.4, 127.9, 127.5, 126.2, 123.0, 76.6, 46.3, 41.5, 37.3, 37.1, 36.6, 32.8, 24.4, 23.0, 22.9, 18.1, 16.5 
Synthesis of compound 39
(1R,4aS,10aR)-6-iodo-7-isopropyl-9-(methoxyimino)--1,4a-dimethyl- 1,2,3,4,4a,9,10, 4, 153.5, 150.1, 148.3, 134.4, 129.7, 121.9, 103.4, 62.3, 46.3, 41.4, 38.0, 37.3, 37.1, 36.4, 24.2, 23.3, 23.2, 22.9, 18.1, 16.5. HRMS calculated mass: 470.1192 4, 153.5, 150.1, 148.3, 134.4, 129.7, 121.9, 103.4, 62.3, 46.3, 41.4, 38.0, 37.3, 37.1, 36.4, 24.2, 23.3, 23.2, 22.9, 18.1, 16.5. HRMS calculated mass: 470. [M+H], measured: 470.1187 .
Synthesis of compound 40
(1R,4aS,10aR)-9-((allyloxy)imino)-6-iodo-7-isopropyl -1,4a-dimethyl-1,2,3,4,4a,9,10, 6, 153.7, 150.2, 148.2, 134.7, 134.4, 129.8, 122.0, 117.6, 103.4, 75.6, 46.3, 41.4, 37.9, 37.3, 37.1, 36.4, 24.3, 23.3, 23.1, 23.0, 18.1, 16.5. HRMS calculated mass: 496.1349 6, 153.7, 150.2, 148.2, 134.7, 134.4, 129.8, 122.0, 117.6, 103.4, 75.6, 46.3, 41.4, 37.9, 37.3, 37.1, 36.4, 24.3, 23.3, 23.1, 23.0, 18.1, 16.5. HRMS calculated mass: 496. [M+H], measured: 496.1343 .
Synthesis of compound 41 and compound 63
Supplementary Scheme 8. Synthesis of compounds 41 and 63. (1R,4aS,10aR )-6-iodo-7-isopropyl -1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (41) and (1R,4aS,10aR )-8-iodo-7-isopropyl-1,4adimethyl -1,2,3,4,4a,9,10,10a-octahydrophenanthrene-1-carboxylic acid (63) : The mixture of dehydroabietic acid (500.0 mg, 1.664 mMol), N-iodosuccinimide (243.0 mg, 1.080 mMol) and 0.76 mL TFA (1.130 g, 11.648 mMol) in 10 mL acetonitrile in a 10.0-20.0 mL vial was heated under microwave irradiation at 90°C for 60 min, then another part of Niodosuccinimide (218.0 mg, 0.969 mMol) was added and irradiated again under microwave for another 60 min at 90°C. Full conversion was achieved and the crude HNMR was recorded, the ratio of the 14IDHAA and 12IDHAA was about 0 4, 149.2, 147.3, 135.6, 135.5, 126.6, 98.2, 47.4, 44.4, 37.9, 37.6, 36.9, 36.8, 29.7, 25.2, 23.4, 23.2, 21.6, 18.5, 16.3 5, 149.2, 148.6, 137.7, 124.7, 123.3, 111.3, 47.4, 44.1, 39.6, 38.8, 38.5, 37.5, 36.7, 25.3, 23.5, 23.2, 22.8, 18.8, 16.4 3, 155.1, 150.7, 148.6, 134.7, 129.0, 121.8, 104.0, 46.1, 41.5, 37.9, 37.3, 37.2, 36.6, 24.2, 23.2, 23.0, 22.9, 18.1, 16.6 .
Synthesis of compound 43
(1R,4aS,10aR)-6-iodo-7-isopropyl-9-oxo-1,4a-dimethyl- 1,2,3,4,4a,9,10, 
Synthesis of compound 44
(1R,4aS,10aR)-9-((benzyloxy)imino)-6-iodo-7-isopropyl-1,4a-dimethyl- 1,2,3,4,4a,9,10, 8, 153.8, 150.1, 148.2, 138.2, 134.4, 129.8, 128.5, 128.4, 127.9, 122.0, 103.4, 76.6, 46.2, 41.5, 37.9, 37.3, 37.1, 36.4, 24.4, 23.3, 23.1, 23.0, 18.1, 16.5. HRMS calculated mass: 546.1505 [M+H] , measured: 546.1500 [M+H] .
Synthesis of compound 45
(1R,4aS,10aR)-8-fluoro-7-isopropyl-9-(methoxyimino)-1,4a-dimethyl- 1,2,3,4,4a,9,10, 
Synthesis of compound 46
(1R,4aS,10aR)-9-((allyloxy)imino)-8-fluoro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (46): Followed the general procedure B, compound 48 (11.0 mg, 0.033 mMol), O-allylhydroxylamine hydrochloride (7.6 mg, 0.069 mMol) and pyridine (5.7 mg, 0.073 mMol) were used and compound 46 (11.9 mg, 93% yield) was achieved. NMR 1 H (300 MHz, CDCl3) δ 7.18 (dd, J = 8. 4, 75.5, 46.2, 41.2, 37.6, 37.4, 37.1, 26.8 (d, J = 3.5 Hz) , 25.0, 23. 3, 22.4, 22.3, 18.1, 16.7. 19 
Synthesis of compound 47
Please find information together with compound 25.
Synthesis of compound 48
Please find information together with compound 26.
Synthesis of compound 49
(1R,4aS,10aR)--8-chloro-7-isopropyl-9-methoxyimino-1,4a-dimethyl- 1,2,3,4,4a,9,10, 5, 152.9, 151.4, 145.4, 130.9, 128.5, 126.7, 121.0, 61.4, 46.0, 41.4, 37.8, 37.6, 37.2, 30.4, 24.9, 23.3, 22.6, 21.5, 18.0, 16.8 
Synthesis of compound 50
(1R,4aS,10aR)-9-((allyloxy)imino)-8-chloro-7-isopropyl-1,4a-dimethyl- 1,2,3,4,4a,9,10, 
